Phosphorylated mammalian target of rapamycin expression is associated with the response to chemoradiotherapy in patients with esophageal squamous cell carcinoma.
The mammalian target of rapamycin signaling pathway has been implicated in therapeutic resistance in several types of cancer. However, the significance of mammalian target of rapamycin activation in chemoradiotherapy sensitivity and its effect on the prognosis of esophageal squamous cell carcinoma treated with chemoradiotherapy remain unknown. However, this pathway is of particular interest because an effective inhibitor is available. By using immunohistochemistry, phosphorylated mammalian target of rapamycin expression was examined in 77 patients with esophageal squamous cell carcinoma treated with preoperative chemoradiotherapy followed by surgery between 1999 and 2009, and correlated with treatment outcome. With the use of CE81T/VGH and TE2 cell lines, cells were treated with chemotherapy, temsirolimus (mammalian target of rapamycin inhibitor), or a combination of chemotherapy and temsirolimus, and investigated by 3-(4.5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. Pathologic complete response rates were 42% and 16% in patients with negative and positive phosphorylated mammalian target of rapamycin expression, respectively (P = .01). The 3-year overall survivals were 57% and 30% in patients with negative and positive phosphorylated mammalian target of rapamycin expression, respectively (P = .005). Positive phosphorylated mammalian target of rapamycin expression was independently associated with inferior overall and disease-free survival. In patients who did not achieve pathologic complete response, postchemoradiotherapy esophagectomy specimens showed significantly higher phosphorylated mammalian target of rapamycin expression than pretreatment biopsy specimens. In cell lines, concomitant administration of temsirolimus enhanced the effect of chemotherapy. Phosphorylated mammalian target of rapamycin expression is independently associated with the response to chemoradiotherapy and prognosis of patients with esophageal squamous cell carcinoma treated with preoperative chemoradiotherapy. Mammalian target of rapamycin inhibition can sensitize esophageal cancer cells to chemotherapy. Our results suggest the potential for mammalian target of rapamycin as a therapeutic target for patients with esophageal squamous cell carcinoma who receive multimodality treatment.